Summary. This study reports the interaction of protein and lipid mobilization on gluconeogenesis and ketogenesis after dietary restriction of ewe at the end of pregnancy. Two experiments were carried out using twin-pregnant Limousine ewes which were underfed either for the last 14 weeks or the last 4 to 6 weeks of pregnancy, depending on the lot (80 to 100 p. 100 of maintenance needs). Energy ingested at the end of pregnancy had much more marked effect on lamb weight at birth than body reserves midway through pregnancy. On the other hand, ketosis sensitivity was inversely proportional to dam weight gain during the first two-thirds of pregnancy. Amino acids were limiting factors of maternal gluconeogenesis when propionic acid level was low. This was expressed by a drop in some glucogenic amino acids, especially alanine, during undernutrition. On the other hand, glycine rose and variations in essential amino acids were limited. Protein mobilization was higher in the « high-low » lots than in the « low » lots, resulting in lower ketogenesis in the « high-low » lots for the same concentration of plasma free fatty acids. At the end of pregnancy, plasma acetate rose parallel to ketone bodies following endogenous production and less utilization by peripheric tissues.
Introduction.
In the ewe, undernourishment during pregnancy influences lamb birth weight (Russel, Doney and Reid, 1967) . In addition, multiple-bearing ewes may present clinical signs of pregnancy toxaemia (Reid, 1968) . One of the main problems is the effect of body reserves on the response to undernourishment during late pregnancy and maximal foetal growth (Robinson et al., 1977 (Tissier and Theriez, 1978 (Rémésy and Demigné, 1976 (Heitmann and Bergman,1978) ; this fact must be taken into account in ewes with ketoacidosis. The plasma alanine is low when ketogenesis occurs, whereas hepatic alanine concentration decreased at the end of gestation (Herriman et al., 1976) . This point agrees with the strongly antiketogenic action of alanine in the ruminant (Demigné and Rémésy, 1977) . The increase in glycine described in the case of energy and nitrogenous deficiency in the rat (Ishikawa, 1975) also occurs in the same conditions in the ewe. inhibition of glycine synthase by branched-chain ¡x-ketoacids originating from muscular proteolysis is a possible mechanism for glycine accumulation (O'Brien, 1978) . The reduction in urea excretion during late pregnancy (Robinson, Scott and Fraser, 1973) may arise from a smaller release of amino acids from maternal tissues or an increased storage, a higher uptake of amino acids by the foetus, or an enhanced urea recycling to the rumen (Nolan and Leng, 1970) . This last mechanism could account for the positive effect on nitrogen retention of an increase in metabolizable energy intake (Guada, Robinson and Fraser, 1975 ). An enhanced production of propionic acid in the rumen would decrease gluconeogenesis from amino acids, but it is unlikely that gluconeogenesis from amino acids diminishes at the end of gestation, even in well nourished animals since glucose utilization by the foetus is very high. When pregnant ewes are submitted to a short period of submaintenance feeding, they excrete more urea than non pregnant animals (Graham, 1968) . However, a progressive decrease in nitrogen catabolism may occur (Guada, Robinson and Fraser, 1976) (Brockman, 1977) .
Regulation of ketogenesis.
Fatness seems to have a slight influence on the plasma FFA concentration. In overfat ewes, peripheral utilization is probably higher than kepatic uptake due to abundance of glycogenic substrats which favour reesterification (Heimberg et al., 1974) . In underfat ewes, the mobilization of FFA is still efficient but the availability of amino acids is low : hepatic uptake and ketogenesis are favoured. In the liver, the reesterification pathway and the release of triglycerides as lipoproteins is inhibited by a lack of insulin (Nikkila, 1974) . These changes could result in a fatty liver (Smith and Walsh, 1975) . Mc Garry, Wright and Foster (1975) have emphasized the role of the carnitine acyl transferase and insulin/glucagon ratio in the control of ketogenesis. Glucagon is probably important in the ketotic ewe, as in diabetics, since it is an activator of lipolysis and ketogenesis when insulin is low (Brockman, 1976 
